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P r e f a c e
T his document a n a ly se s  some o f  the r e p e rc u s s io n s  o f  the 
cu rre n t  energy c r i s i s  on the su p p ly  o f  f e r t i l i z e r s  -  e s p e c ia l l y  
n itro g e n o u s  f e r t i l i z e r s  -  in  L a tin  A m erica. The p re lim in a ry  
c o n c lu s io n s  th a t  have been reach ed  on the m atter se rv e  as the b a s is  
f o r  a more d e t a i le d  stu d y  in  each  in d iv id u a l  cou n try  o f  the a s p e c ts  
ev a lu a te d  h e r e , u s in g  more a c cu ra te  in fo rm a tio n  than th a t  which was 
a v a i la b le  f o r  t h is  r e p o r t .
R e fe re n ce s  t o  the s i t u a t io n  o f  the p r o d u c t iv e  s e c t o r s  o f  
L a tin  Am erica are  based  e s s e n t ia l l y  on p re v io u s  ECLA s tu d ie s  j /  
and on in fo rm a tio n  p u b lish e d  on the r e c e n t  developm ent o f  t h is  
branch  o f  the ch em ica l s e c t o r  and, f o r  a v a r ie t y  o f  rea son s  
-  in c lu d in g  the h a ste  w ith  which t h is  stu dy  had to  be p repared  -  
have n o t  been v e r i f i e d  by d i r e c t  r e se a rch  in  the c o u n tr ie s  co n ce rn e d .
The document i s  d iv id e d  in t o  f i v e  s e c t i o n s :
1 . In tr o d u c t io n
2 . S it u a t io n  in  L a tin  Am erica
3 . P ro s p e c ts  f o r  the su p p ly  o f  n it r o g e n  
Some p ro d u ct io n  c o s t s
5 . T ech n ology
The document a ls o  c o n ta in s  th ree  an n exes:
I .  P r ic e s  o f  n it r o g e n
I I .  New ammonia p la n ts  in  the r e g io n  
I I I .  U rea: p r o d u c t io n  c a p a c ity  in  the area
F in a l ly ,  d e s p it e  the e f f o r t s  made to  l i m i t  as fa r  as p o s s ib le  
the use o f  t e c h n ic a l  ja r g o n , the rea d er  must f o r g iv e  the in e v it a b le  
dryn ess  o f  a t e c h n ic a l  and econom ic a n a ly s is  o f  such a s p e c i f i c
2/  La o f e r t a  de f e r t i l i z a n t e s  en Am érica L a tin a , (E /C N .1 2 /7 6 1 ) , 
November 1966, document prepared  f o r  the Sem inar on the 
f e r t i l i z e r  and p e s t i c id e  in d u s tr y ; UNIDO, R io  de J a n e iro , 
November 1970; La s i t u a c ió n  de l a  in d u s t r ia  de f e r t i l i z a n t e s  
en l a  su breg ifin  andina y sus p e r s p e c t iv a s  h a c ia  1960- 1983, 
O ctober  1972, document p repared  f o r  the Board o f  the 
C artagena Agreem ent.
/ p r o b l e m  a s
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problem  as t h i s .  U se fu l though s e c t io n s  fo u r  and f i v e  are as 
background, the main in t e r e s t  o f  t h is  r e p o r t  i s  i t s  c o n c lu s io n s  on 
w hich he can co n ce n tra te  h is  a t t e n t io n .
C on clu s ion s
The main c o n c lu s io n s  o f  t h is  summary a n a ly s is  o f  the s i t u a t io n  
o f  the f e r t i l i z e r  in d u s tr y , the p r o s p e c ts  f o r  fu tu re  su p p ly  and the 
r e la t io n s h ip  betw een the p r i c e  o f  h ydrocarbon s and the c o s t  o f  
p rod u cin g  ammonia and n itro g e n o u s  f e r t i l i z e r s  are f a i r l y  en cou rag in g  
f o r  L a tin  Am erica, a t  l e a s t  in  the medium-term (1 9 7 7 -1 9 7 8 ).
Up to  1967- 1968, the p r i c e s  o f  both  ammonia and the p r in c ip a l  
n itro g e n o u s  f e r t i l i z e r s  rem ained a t l e v e l s  th a t  were co n s id e re d  
norm al. T h e ir  d e c l in e  as a r e s u l t  o f  t e c h n o lo g ic a l  p r o g r e s s  and 
o f  the in c r e a s in g  s u b s t i t u t io n  o f  n a tu ra l gas f o r  t r a d i t i o n a l  raw 
m a te r ia l ( c o a l  and co k e ) was a ccen tu a ted  by f i e r c e  co m p e t it io n  up 
t o  the b eg in n in g  o f  1971. T h is  com petion  d e r iv e d  from  the su rp lu s  
p ro d u ct io n  c a p a c ity  th a t  had been accum ulated  s in c e  I 965» to g e th e r  
w ith  the tendency o f  c o u n tr ie s  p rod u cin g  n a tu ra l gas t o  use i t  to  
produ ce ammonia.
Between 1971 and the end o f  1972, t h is  tren d  o f  the w orld  
m arket in  f e r t i l i z e r s  was re v e rs e d  as a r e s u l t  o f  the r e d u c t io n  in  
investm ent and the in c r e a s e  in  the p r i c e  o f  n a tu r a l gas in  the 
d ev e lop ed  c o u n t r ie s .  Under th e se  c ir cu m s ta n ce s , p r i c e s  q u ic k ly  
re co v e re d  more o r  l e s s  the p re -1 9 6 8  l e v e l s ;  t h i s ,  had i t  n o t  been 
f o r  the c r i s i s  in  p etro leu m  p r i c e s ,  would perhaps have le d  to  a 
new p e r io d  o f  s t a b i l i t y  as w orld  demand became equated  w ith the 
norm al expan sion  o f  p r o d u c t io n  c a p a c it y .
The im m ediate con sequ en ces  o f  the r e s t r i c t i o n s  on the su p p ly  
o f  petroleu m  p ro d u cts  and o f  the in c re a s e  in  p r i c e s  a t  the end o f  
1973 was the sudden cu tback  in  p ro d u ct io n  in  p la n ts  whose 
p r o f i t a b i l i t y  was m argina l ( e i t h e r  becau se  o f  t h e ir  s i z e  o r  age) 
and w hich , fa ce d  w ith  the u n a v a i la b i l i t y  o f  n a tu ra l g a s , were
/ u s i n g  l i q u i d
u s in g  l i q u id  h y d roca rb on s , e s p e c ia l ly  naphtha. S p e c u a lt iv e  p r i c e s  
th e r e fo r e  appeared on the market th a t b ore  no r e la t i o n  w hatsoever 
to  the p r ic e  o f  the p r in c ip a l  raw m a te r ia l (n a tu r a l g a s ) -  a 
s i t u a t io n  w hich sh ou ld  n o t  l a s t  beyond 1976.
The c o n c lu s io n  can be reach ed  from an exam in ation  o f  the 
o p e r a t in g  c o s t  o f  modern p la n ts  and p la n ts  whose c a p a c ity  i s  
nowadays co n s id e re d  norm al th a t  t h e ir  p ro d u ct io n  c o s t s  are no 
h ig h e r  than th ose  p r e v a i l in g  a t  the b eg in n in g  o f  the 1960s in  p la n ts  
whose c a p a c ity  was a f i f t h  o r  a s ix t h  o f  t h e ir  s i z e ,  c a lc u la t e d  on 
the b a s is  o f  the p r i c e s  f o r  n a tu ra l gas which are  b e in g  d is cu s s e d  
in  the m iddle o f  197^ f o r  lo n g -te rm  su p p ly  c o n t r a c t s .
The n itro g e n o u s  f e r t i l i z e r  in d u s try  in  some c o u n tr ie s  o f  L a tin  
Am erica (M ex ico , V en ezu ela ) and th a t which i s  planned in  o th e r s  
(A rg e n tin a , B r a s i l  and p ro b a b ly  C h ile  and E cuador) i s  o f  a nature 
and s i z e  such th a t i t s  c o s t s  are  low  enough to  make i t  c o m p e t it iv e  
on the w orld  m arket.
T o ta l in s t a l l e d  c a p a c ity  tow ards the end o f  the 1970s i s  n ot 
o n ly  ample t o  meet r e g io n a l  demand but p o se s  problem s o f  opening 
up or  m a in ta in in g  e x te r n a l m arkets in  the fa c e  o f  the e f f o r t s  which 
o th e r  areas  making to  be s e l f - s u f f i c i e n t  (C h ina , In d ia  and the 
S o v ie t  U nion) o r  to  in c r e a s e  t h e ir  cu rre n t  e x p o r ts  (Arab c o u n t r ie s ,  
Canada, E astern  European c o u n t r ie s ) .
The L a tin  Am erican c o u n tr ie s  w i l l  p ro b a b ly  have to  con tin u e  
depending on s u p p lie s  a t  s p e c u la t iv e  p r i c e s  f o r  the r e s t  o f  t h is  
yea r and perhaps in  1975, and t h is  w i l l  n e c e s s i t a t e  the s ig n in g  
o f  u rgen t agreem ents w ith  e x p o r t in g  c o u n t r ie s ,  e s p e c ia l l y  V enezuela 
and T r in id a d  and Tobago.
/ 1 . Introduction
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In  the in d u s t r ia l iz e d  and most o th e r  c o u n t r ie s ,  the f e r t i l i z e r  
in d u s try  has f o r  the most p a r t  been c h a r a c te r iz e d  b y :
( a )  L im ited  p r o f i t  m argins, e i t h e r  becau se  o f  co m p e t it io n  or  
because o f  p r i c e  c o n t r o l  e x e r c is e d  by governm ents th a t c o n s id e r  the 
f e r t i l i z e r s  to  be an e s s e n t ia l  in p u t o f  the a g r ic u l t u r a l  s e c t o r s ;
(b )  Permanent a v a i l a b i l i t y  o f  raw m a te r ia ls  on the w orld  
market a t  f a i r l y  s ta b le  p r i c e s ,  thanks to  the la r g e  s c a le  o f
o p e r a t io n  o f  e x t r a c t iv e  a c t i v i t i e s  which are co n ce n tra te d  on a
c e r t a in  number o f  m ajor s o u r ce s  (p ota ss iu m , phosphorus r o c k ) .  In  
the case  o f  the n itro g e n o u s  f e r t i l i z e r  in d u s tr y , the c o s t  o f  raw 
m a te r ia ls  was determ ined  by the in t e r n a t io n a l  c o s t  c f  a u n it  o f  
energy in  petroleu m  and p etroleu m  p r o d u c ts . In  the ca se  o f  n a tu ra l 
g a s , which i s  a v a i la b le  in  some c o u n tr ie s  in  a volume g r e a te r  than 
the l o s a l  c a p a c ity  to  u t i l i z e  i t  as f u e l ,  i t s  o p p o r tu n ity  c o s t  f o r
p ro d u ct io n  o f  ammonia and n itro g e n o u s  f e r t i l i z e r s  i s  even low er  than,;
i t s  energy e q u iv a le n t .
V ith in  t h is  g e n e ra l tren d  th ere  was c y c l i c a l  f lu c t u a t io n s  in  
the p r i c e s  o f  c e r t a in  raw m a te r ia ls  such as su lph u r and potassium  
s a l t s ,  owing to  tem porary d i s e q u i l ib r ia  betw een grow ing demand and 
the r a te  o f  investm ent f o r  in c r e a s in g  e x t r a c t iv e  c a p a c i t y .  Among 
p hosph ates and petroleu m  based  raw m a te r ia ls  (n a tu r a l g a s , n aph th a , 
f u e l  o i l )  the f lu c t u a t io n s  were sm a lle r  becau se  o f  the v a s t  q u a n tity  
o f  the r e s o u rc e s  b e in g  e x t r a c te d  and the r e l a t i v e  m a rg in a lity  o f  
demand fo r  the l a t t e r  from  the f e r t i l i z e r ’ s s e c t o r  in  term s o f  the 
enormous s iz e  o f  the w orld  market in  petro leu m  p r o d u c ts .
The s i t u a t io n  o f  n itro g e n o u s  f e r t i l i z e r s  i s  d i r e c t l y  dependant 
on the prim ary p rod u ct w hich i s  the base o f  a lm ost a l l  s y n th e t ic  
n itro g e n o u s  f e r t i l i z e r s , 2 /  i . e . ,  i t  r e f l e c t s  the tren d  o f  ammonia.
To sum up the most im portan t a s p e c ts  o f  developm ents in  the w orld
2 /  The p r in c ip a l  exam ples o f  w hich are u rea  (46  p er  ce n t  n i t r o g e n ) ,
ammonium ph osph ate , ammonium n i t r a t e  (33  p er  ce n t  n it r o g e n )  and
ammonium su lp h a te  (2 0 /2 1  p er ce n t  n i t r o g e n ) .
1. In trod u ction
/ i n  recen t
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in  receïnt y e a rs , the p r o d u ct io n  o f  ammonia in v o lv e d  more and more 
use o f  n a tu ra l gas and crude naphtha as th e  o n ly  raw m a te r ia ls  from  
the end o f  the war in  19^5 to  1960 and, f o r  econom ic re a so n s , 
p la n ts  u s in g  gas from petroleu m  r e f i n e r i e s  o r  ga ses  produ ced  as 
a b yprod u ct o f  co k in g  p r o c e s s e s  o r  w hich turn  c o a l  in t o  gas f o r  
t h is  s o le  purpose d e c lin e d  in  im portance around the 1960-1965» At 
the same tim e -  a t  the b e g in n in g  o f  the 1960s -  th ere  was a m ajor 
t e c h n o lo g ic a l  advance th a t le d  to  a c o n s id e r a b le  d e c l in e  in  the 
volume o f  investm ent p er u n it  o f  p rod u ct and to  the p o s s i b i l i t y  
o f  b u ild in g  p la n ts  th re e  tim es b ig g e r  than any th a t  had e x is t e d  
h i t h e r t o  3 /  (th e  t e c h n ic a l  maximum ro se  from J>00 to  600 and then 
to  1 ,0 0 0  ton s  p er day and has now reached  1,30 0  and 1,500  ton s 
p er  d a y ) . As a r e s u l t ,  th ere  was an in c r e a s e  in  econom ies o f  
s c a le  and the in s t a l l e d  p r o d u c t io n  c a p a c ity  r o se  beyond the demand 
c u rv e , ending in  the l a s t  y e a rs  o f  the 1960s w ith  low  p r i c e s ,  
dumping, a l o s s  o f  in t e r e s t  in  investm ent and the w ithdraw al o f  
a number o f  t r a n s n a t io n a l petro leu m  e n te r p r is e s  from t h is  a c t i v i t y  
which no lo n g e r  h e ld  the a t t r a c t io n  o f  an a p p r e c ia b ly  h ig h e r  p r o f i t  
p er  u n it  than th a t  o f  a c tu a l r e f in in g  a c t i v i t i e s .  Under th ese  
c ir cu m s ta n ce s , m oreover, the d e v e lo p in g  c o u n tr ie s  c o u ld  n ot 
implement p r o je c t s  d esig n ed  to  take advantage o f  n a tu ra l gas 
r e s o u r c e s , whose o p p o r tu n ity  c o s t  was v e ry  l o w .^ /  The drop  in  
p r i c e s  tow ards 1969-1971 (ammonia between 26 and 30 d o l la r s  per 
ton  in  1967- 1970 , and u rea  betw een kO and ^5 d o l l a r s ,  f o r  exam ple) 
le d  to  the postponem ent o f  new p r o j e c t s ;  in  a d d it io n  to  t h is  prim e 
rea son  f o r  a l e v e l l i n g  o f f  o f  su p p ly , a number o f  la r g e  c e n t r e s  o f
Replacem ent o f  the p is t o n  com pressor by the c e n t r i fu g a l  
com p ressor .
b / In  the M agallanes area  and in  the petroleu m  r e g io n  o f  B o l iv ia ,  
f o r  exam ple; naphtha and gas in  c o u n tr ie s  w ith  la r g e  petroleu m  
r e s o u rc e s  in  the M iddle East and A sia  ( I r a n ,  Saudi A ra b ia , 
e t c . ) ;  in  196O -1965, a p r i c e  o f  l e s s  than 5 US c e n ts  per 
thousand c u b ic  f e e t  a t  the w e ll head was b a r e ly  a t t r a c t iv e  
and, in  some p la c e s  fa r  from  the m arkets, was i n s u f f i c i e n t  
to  co n v in ce  th ose  who had the te ch n o lo g y  and the a c c e s s  to  
the m arkets to  in v e s t .
/ p r o d u c t i o n  e x p e r i e n c e d
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p ro d u ct io n  e x p e r ie n ce d  t e c h n o lo g ic a l  problem s in  t h e ir  new p la n ts  
th a t  postp on ed  t h e ir  en tran ce  on the market as s u p p l ie r s .  The 
f i r s t  s ig n s  o f  p re o ccu p a t io n  w ith  the a v a i l a b i l i t y  o f  raw m a te r ia ls  
( r e s t r i c t i o n  and p r ic e  in c r e a s e s  o f  n a tu ra l gas in  the U nited S ta te s )  
aggravated  the s i t u a t io n  around 1972 and caused p r i c e s  to  be 
c o n s o l id a te d  (u re a  re co v e re d  i t s  form er p r ic e  70 to  90 d o l la r s  p er 
t o n ) .
Th is b e in g  s o ,  as the w orld  market c h a r a c te r iz e d  by f i e r c e ,  
permanent co m p e t it io n  among c o u n tr ie s  and groups o f  s e l l e r s  5 /  to  
o b ta in  c o n t r a c ts  w ith  the la r g e  u n d ersu p p lied  m arkets ( I n d ia ,
China and. to  a much l e s s e r  d e g re e , A fr ic a  and L a tin  A m erica) 
became a s e n s i t iv e  market w ith  sh a rp ly  r i s i n g  p r ic e s  th a t r a p id ly  
exceeded  th o se  p r e v a i l in g  b e fo r e  the t e c h n o lo g ic a l  boom caused by 
the m assive in t r o d u c t io n  o f  n a tu ra l gas and p la n ts  p rod u cin g  
1 j0 00  tons p er  d a y .6 /
At t h is  c r i t i c a l  s ta g e  o f  the n it r o g e n  in d u s tr y , two new 
fa c t o r s  a r i s e ;  ( a )  the g e n e ra l r e a l i z a t i o n  o f  the fu tu re  exh a u stion  
o f  raw m a te r ia ls  and, above a l l ,  the fo rth co m in g  end o f  n a tu ra l 
gas r e s e r v e s  (U n ited  S t a t e s ) ;  and (b )  the sudden in c r e a s e  in  
petroleu m  p r ic e s  and, as a d i r e c t  r e s u l t ,  o f  naphtha p r i c e s .  The
y ea r  1972 saw the b e g in n in g  o f  a sh orta ge  o f  ammonia and h igh
p r i c e s ,  cu lm in a tin g  tow ards the b eg in n in g  o f  197^ in  a s ta te  o f
a b s o lu te  anarchy w ith  i s o la t e d  o f f e r s  o f  ammonia ra n g in g  from
5 /  Japan (JUASIA), the NITREX European C onsortium , s o c i a l i s t s
c o u n tr ie s  ( e s p e c i a l l y  Poland and Rum ania), South C orea , e t c .
See the tren d  o f  p r i c e s  o f  p r in c ip a l  n itro g e n o u s  f e r t i l i z e r s  
betvreen 1959 and 197^ in  Annex I .
6 /  The m agnitude o f  the problem  can be gauged from the fa c t
th a t the c a p a c it y -p r o d u c t ic n  r a t i o  o f  n it r o g e n  a t  the w orld  
l e v e l  was 1 .2 2  in  1970 and 1 .1 7  in  1972. World consum ption  
o f  n itr o g e n o u s , phosphate and potassium  f e r t i l i z e r s ,  a c co rd in g
to  FAO was 2k m i l l i o n  ton s  x:i 1957 /195^ j 7 7 »2 m i l l io n  tons
in  1971/1972 and 79 m i l l io n  tons in  1 9 7 ''/1 9 v v , seme f
^1 m i l l io n  ton s  o f  which c o n s is te d  o f  n itro g e n o u s  f e r t i l i z e r s .
/220 to
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220 t o  300 d o l la r s  p er ton  7/  compared w ith  p r ic e s  which f lu c tu a te d  
betw een 70 and 75 d o l la r s  in  1973»
The s i t u a t io n  on the phosphate market i s  in t e r e s t in g ,  
a lth ou gh  the l a t t e r  have n o t  d i r e c t l y  s u f fe r e d  the im pact o f  the 
in c r e a s e  in  h ydrocarbon  p r ic e s  in  so  fa r  as th ey  have r e g is t e r e d  
g e n e r a l ly  la r g e  p r i c e s  r i s e s  w hich w i l l  have e q u a lly  s e r io u s  
r e p e rc u s s io n s  on the exp en d itu re  o f  the a g r ic u l t u r a l  s e c t o r  a t  
the w orld  l e v e l .  The im m ediate cau ses  can be reduced  t o  the r i s e  
in  sea  f r e ig h t ,  to  w hich a raw m a te r ia l such  as phosphurus rock  
(w ith  a u s e fu l  co n te n t  o f  30 to  32 p er  c e n t )  i s  h ig h ly  s e n s i t iv e ,  
and the d e c is io n  o f  c e r t a in  m ajor c e n tr e s  o f  p r o d u ct io n  ( A f r i c a )  
to  r a is e  t h e ir  p r i c e s  in  l i n e  w ith  the p o l i c y  pursued by the 
petro leu m  p rod u cin g  c o u n t r ie s .  P r ic e s  have thus reach ed  a l e v e l  
o f  55 to  60 d o l la r s  p er ton  FOB, compared w ith  a t r a d i t i o n a l  l e v e l  
o f  6 to  8 d o l la r s  p er  lo n g  ton  in  F lo r id a  and 16 t o  24 d o l la r s  
p er  ton  in  N orthern  A f r i c a  and European p o r t s .  T h is  means th at 
i t  i s  h ig h ly  d e s ir a b le  to  speed  up the e x t r a c t io n  o f  v a s t  
a v a i la b le  n a tu ra l r e s o u rc e s  in  L a tin  Am erica 8/  and m erit a 
se p a ra te  a n a ly s e s .
F o llo w in g  t h is  b r i e f  o u t l in e  o f  the s i t u a t io n ,  a number o f  
c r i t i c a l  p o in ts  need t o  be fu r th e r  exam ined. What i s  the p re se n t 
su p p ly  s i t u a t io n  and what p r o s p e c ts  are  th ere  o f  in s u r in g  a 
normal su p p ly  o f  n itro g e n o u s  f e r t i l i z e r s  f o r  L a tin  A m erica? What 
r e la t io n s h ip  i s  th ere  betw een the in cre a s e  in  the p r i c e  o f  raw 
m a te r ia ls  and the c o s t  o f  p r o d u c t io n  o f  ammonia? What market 
p r i c e  l e v e l  would r e f l e c t  the in c r e a s e  in  the c o s t  o f  raw m a te r ia ls  
w ith ou t b e in g  a f f e c t e d  by an atm osphere o f  p a n ic  and c r i s i s  in  
su p p ly ?  T h is s tu d y  does n o t  in ten d  to  c o n s id e r  the e f f e c t  o f  the 
p r i c e  o f  f e r t i l i z e r s  in  the a g r ic u l t u r a l  s e c t o r ,  which has been
7 /  Ik  the e a r ly  months o f  1974, p r i c e s  on the d om estic  U nited
S ta te s  market ranged from 110 t o  170 d o l la r s  p er  to n .
8/  The main d e p o s it s  are the Sechura phosph ates (BAYOVAR, P erú )
and potassium  s a l t s  in  the n o r th e a s te rn  p a r t  o f  B r a s i l  
(S e r g ip e ) .
/ d i s c u s s e d  i n
d is c u s s e d  in  s e v e r a l  e x p e r t  in t e r n a t io n a l  f o r a ,  o r  the a d d it io n a l  
im pact o f  the in c r e a s e  in  the c o s t  o f  t r a n s p o r t ,  nor the e f f e c t  
th a t  th ese  fa c t o r s  w i l l  have on the b a la n ce  o f  payments o f  the 
d e v e lo p in g  c o u n t r ie s .9 /
2 . S itu a t io n  in  L a tin  Am erica
The f o l lo w in g  g lo b a l  f i g u r e s ,  w hich in c lu d e  m ainly A rg en tin a , 
B r a z i l ,  M ex ico , Uruguay, C en tra l Am erica and th e  Andean Group, 
i l l u s t r a t e  th e  tren d  o f  th e  L a tin  American market in  f e r t i l i z e r s  
(s e e  t a b le  1 ) .
I t  sh ou ld  be p o in te d  ou t th a t the p r o je c t i o n  a f t e r  I 980 i s  
s t r o n g ly  in f lu e n c e d  by th e  trem endous developm ent o f  consum ption  in  
B r a z i l  betw een 196? and 1972 and th e  ta r g e ts  th a t  th e  cou n try  has 
s e t  i t s e l f  f o r  I 98O. The tren d  in  B r a z i l  i s  as in d ic a te d  in  t a b le
In  g e n e ra l term s, L a tin  Am erica depends on im p orts  f o r  a 
la r g e  p a rt o f  i t s  s u p p lie s  o f  f e r t i l i z e r s  but i s  a t th e  same tim e 
r a p id ly  in c r e a s in g  i t s  p r o d u c t iv e  c a p a c it y .  The most s t r ik in g  
a s p e c ts  o f  th e  market a re  as  f o l l o w s .
9 /  See La a lim e n ta c l6 n  en Am érica L a tin a  d en tro  d e l  c o n t e x t o
m undial, ECLÃ/FAO PANEÏT,™T§and" 17 August 197^,^ T h ir t e e n t h  
FAO R eg ion a l C on feren ce  f o r  L a tin  A m erica, Panama, 12 to  
25 August 197^? and U nited  N a tion s , P re p a ra to ry  Committee f o r  
the World Food C o n fe re n ce , P re lim in a ry  A ssessment o f  the 
Wo r ld  Food S it u a t io n ,  p re se n t  and ‘ fu tu re ' (E /C o n f .ÆBTPrep.6 , 
A p r i l  1 9 7 T 5 T
/ T a b l e  1
T able  1
LATIN AMERICA: TREND OF THE MARKET IN FERTILIZERS
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Consumption and p r o je c t i o n s  
o f  p h y s ic a l  volume 
(th ou sa n d s o f  to n s )
N itrog en  (N)
Phosphurus (P^O,.)
Potassium  ( ^ O )
T o ta l
E stim ated v a lu e  o f  consum ption  
o f  f i n a l  p ro d u cts  a t  th e  p r i c e  
t o  th e  p rod u cer  ( m i l l i o n s  o f  
d o l la r s )
At u su a l 1965 -19?0
P r ic e s  a t  197^ (P r ic e s  
f i r s t  h a l f )
196*f 1 9 7 0 a / 1 9 7 2 a / I 980
5k0 780 1 066 2 670
koo 696 1 238 2 830
160 k51 550 1 88O
1 100 1 927 2 85^ ZJ8°
150 263 390 900 t o  1
- - 750 1 800
S o u rce : ECLA e s t im a te s , based  on v a r io u s  sou rces*
a /  P re lim in a ry  f ig u r e s  not in c lu d in g  Cuba and C en tra l A m erica. 
For I 97O -I97I  F AO e s tim a te s  a t o t a l  o f  3*1 m i l l i o n  to n s  o f  
n i t r a t e ,  phosphurus and potassium  f o r  a l l  o f  L a tin  A m erica, 
r i s i n g  to  3*7 m i l l i o n  to n s  in  1972-1973*
/Table 2
-  1 0  -
T able  2
BRAZIL: CONSUMPTION AND PROJECTION 
( Thousands o f  t o n s : 1959-1981 a v e ra g e )
I960  1965 1968 1970 1 9 7 2 a /
N itrogen 55 7 0 .5 1 4 4 .3 276.0 466 950
Phosphurus 70 8 6 .7 214 .1 37 5 .3 830 1 600
Potassium 78 9 9 .7 1 8 4 .3 30 7 .O 404 1 450
NPK T o ta l  c / 203 256 .9 5 4 2 .7 9 5 8 .3 1 700 4 000
a /  P re lim in a ry  e s t im a te ; e a r l i e r  p la n s  (1968 ) f o r e c a s t  1 .2  m i l l io n  
to n s  in  1972 and 1 .4  m i l l io n  to n s  in  1974.
b /  E stim ate o f  th e  N a tio n a l A s s o c ia t io n  f o r  th e  D is t r ib u t io n  o f
F e r t i l i z e r s :  80 k i l o s  o f  NPK p er  c u l t iv a t e d  h e c ta r e  and in c r e a s e  
in  the area  c u l t iv a t e d  from  30 t o  50 m i l l i o n  h e c t a r e s .
c /  I 96O -I97O; annual grow th r a t e  o f  I 6 .8  p er  c e n t ;  1965 -1972 , 
annual grow th r a t e  o f  31 p e r  c e n t ;  197 2 -1980 , annual grow th 
r a t e  o f  1 1 .3  p er c e n t .
/ ( a )  N i t r o g e n o u s
-  11
( a )  N itrogen ou s f e r t i l i z e r s
D om estic p ro d u ct io n  needs im ports  o f  ammonia as an in te rm e d ia te  
raw m a te r ia l and i s  com plem ented w ith  im p orts  o f  f i n a l  p r o d u c ts , 
e s p e c ia l l y  u re a , ammonium s u lp h a te , ammonium n i t r a t e  and compound 
f e r t i l i z e r s .
In  1972, im ports  o f  ammonia amounted to  n e a r ly  330 ,00 0  to n s , 
w ith  a c a lc u la t e d  va lu e  o f  26 m i l l io n  d o l l a r s .  The o r ig in  o f  th ese  
im p orts  a re  as f o l l o w s :
A rgen tin a




Im ports in  







T r in id a d  and Tobago
T r in id a d  and Tobago 
and the U nited  S ta te s
U nited  S ta te s  and 
Dutch West In d ie s  
(A ruba)
U nited  S ta te s
U nited  S ta te s , 
T r in id a d  and Tobago 
and S o v ie t  Union 
(13  000 )
In  1972 , T r in id a d  and Tobago was the t h ir d  la r g e s t  e x p o r te r  
o f  ammonia, w ith  ^32 ,000  to n s , fo l lo w e d  in  seven th  p o s i t i o n  by the 
Dutch West I n d ie s ,  w ith  123 ,000  to n s .
One o f  the la r g e s t  im p o rte rs  o f  f i n a l  p ro d u cts  i s  B r a z il  
( 1972 ) ,  w ith  188,000  ton s  o f  u rea  and a lm ost h a l f  a m i l l io n  ton s  
o f  ammonium s u lp h a te , va lu ed  a t an estim a ted  *f0 m i l l i o n  d o l la r s  
a t  average 1972 p r i c e s .  F o llo w in g  B r a z i l ,  low er  down the s c a le ,  
come M exico , C e n tra l A m erica, Cuba, P eru , C h ile ,  Uruguay,
A rg en tin a  and V en ezu ela . V enezuela  i s  ex p e cte d  to  b e g in  
e x p o r t in g  la r g e  q u a n t it ie s  o f  u rea  in  197^» Towards 1968-1969,
/ t h e  produ ction
the p r o d u ct io n  o f  L a tin  Am erica amounted to  two t h ir d s  o f  i t s  
consum ption , w ith  a volume o f  680 ,000  ton s  o f  n it r o g e n  (M exico  54 per
ce n t and C h ile  27 p er ce n t  o f  the t o t a l ) .
( b ) P h osp h ate  f e r t i l i z e r s
With the  p a r t i a l  e x c e p t i o n  o f  B r a z i l ,  the  r e g i o n  depends  on o t h e r  
c o u n t r i e s  f o r  i t s  s u p p ly  o f  p h o sp h a te  raw m a t e r i a l s  ( a p a t i t e s  and 
p h o s p h o r i t e s ) ;  s m a l l - s c a l e  p r o d u c t i o n  i s  o n ly  t o  be  fou n d  in  C o lo m b ia ,
M ex ico  and Peru  ( g u a n o ) .  A c e r t a i n  amount o f  f i n a l  p r o d u c t s  a re  b e in g  ;
p r o d u c e d  in  C o lom b ia  (com pound f e r t i l i z e r s ) ,  P e ru ,  Uruguay and 
V e n e z u e la ,  w h ich  o n ly  m eets  p a r t  o f  th e  demand. P r o d u c t i o n  i s  l a r g e r  
i n  B r a z i l ,  d e s p i t e  th e  enorm ous i n c r e a s e  i n  co n s u m p t io n  i n  19?2 
( 6 0  p e r  c e n t  b e tw een  1971 and 1972) had t o  be met by  im p o r t s  o f
5 8 0 ,0 0 0  t o n s  o f  t r i p l e  s u p e r  p h osp h a te  and 5 1 5 ,0 0 0  t o n s  o f  diammonium 
p h o s p h a te ,  i n  a d d i t i o n  t o  o t h e r  m inor im p o r ts  (a b o u t  5 0 4 ,0 0 0  to n s  
(P 20 5 ) com pared w ith  th e  co n su m p tion  o f  7 0 4 ,0 0 0  t o n s ) .
S in ce  1972-1973, M exico has been the o n ly  e x p o r t in g  co u n try , 
p a r t i c u la r ly  o f  p h osp h oric  a c id ,  whose p r o d u c t io n  in v o lv e s  the use 
o f  a p a t it e s  from F lo r id a  (U n ited  S ta te s )  and d om estic  su lp h u r . I t s  
c a p a c it y ,  which i s  in c r e a s in g ,  i s  over  600,000 ton s  o f  w hich moré than 
60 p er ce n t  i s  ex p orted  ( t o  B r a z i l ,  C olom bia , E urope, In d ia , e t c . ) ¿
The l a r g e s t  known d e p o s i t s  o f  L a t in  A m erican  p h o s p h o r i t e s  a re  in  
Peru (B a y o v a r ,  w ith  e s t im a t e d  r e s e r v e s  o f  5 0 ,0 0 0  m i l l i o n  t o n s ) .
( c ) P o ta ss iu m  f e r t i l i z e r s
D e s p i t e  th e  sh a rp  i n c r e a e  in  co n su m p tion  in  B r a z i l ,  demand f o r  
p o ta ss iu m  o c c u p i e s  th e  l o w e s t  rank in  L a t in  A m e r ica .  W ith v e r y  few  
e x c e p t i o n s  ( C h i l e ,  f o r  exam ple ,  has sodium  and p o ta s s iu m  n i t r a t e )  i t s  
s u p p ly  depends on im p o r t s  o f  p o ta s s iu m  c h l o r i d e  and p o ta s s iu m  s u lp h a te  
from  th e  m ajor  c e n t r e s  o f  p r o d u c t i o n  (Canada, U n ited  S t a t e s ,  F ra n ce ,  
F e d e r a l  P .epublic  o f  Germany and S o v i e t  U n io n ) .  Known n a t u r a l  r e s o u r c e s  
c o n s i s t  o f  d e p o s i t s  o f  sodium  and p o ta ss iu m  s a l t s  in  B r a z i l  ( S e r g ip e )  
and p o ta ss iu m  s a l t s  in  th e  groun d  w a ter  o f  Bayovar ( P e r u ) .  So f a r ,  the  
p r i c i n g  p o l i c y  f o l l o w e d  by  th e  m a jor  e x p o r t e r s  has d i s c o u r a g e d  n a t i o n a l  
i n t e r e s t  in  e x p l o i t i n g  t h e s e  d e p o s i t s .
/3« Prospects
-  1 3  -
The in c r e a s e  in  th e  p r o d u c t iv e  c a p a c ity  o v er  the next f i v e  yea rs  
in  c o u n tr ie s  w ith  m ajor r e s e r v e s  o f  raw m a te r ia l may do much to  
a l le v ia t e ,  th e  su pply  c r i s i s  th a t has been f e l t  s in c e  the m idd le  o f  1973- 
S ev era l c o u n t r ie s  o f  th e  a rea  a re  open in g  new ammonia p la n t s ,  
m ostly  f o r  the p ro d u ct io n  o f  u rea ; new p r o je c t s  are  a ls o  b e in g  announced 
and f e a s i b i l i t y  s tu d ie s  c a r r ie d  out in  c e r t a in  r e g io n s  p o s s e s s in g  
n a tu ra l g á s .1 0 /  Of s p e c ia l  in t e r e s t  i s  th e  p lanned c a p a c ity  o f  
V enezuela  and th e  p o s s ib le  p r o je c t i o n s  o f  r e c e n t  agreem ents f o r  th e  
use o f  n a tu ra l gas in  B o l iv ia  w hich th e  cou n try  has s ign ed  w ith  
A rgen tin a  and B r a z i l .
A l l  in  a l l ,  th e  p la n ts  b e in g  c o n s tr u c te d  and p r o je c t e d  would 
r e p re s e n t  an in c r e a s e  in  the p r o d u c t iv e  c a p a c ity  o f  th e  area  o f  a t 
l e a s t  12 ,0 0 0  to n s  o f  ammonia per day , o r  3 ,2 0 0 ,0 0 0  to n s  o f  n it r o g e n  
p er y e a r , by 1980. S in ce  c a p a c ity  up t o  1972-1973 amounted t o  around
1 ,2 0 0 ,0 0 0  to n s  o f  n it r o g e n  p er y e a r , th e  t o t a l  a v a i la b le  c a p a c ity  in  
I 978- I 98O would re a ch  some ^ ,^ 0 0 ,0 0 0  to n s  o f  n it r o g e n  per y e a r , an 
a lt o g e th e r  s a t i s f a c t o r y  f ig u r e  g iv en  th e  p r e v io u s ly  m entioned e s t im a te s  
o f  p ro b a b le  consum ption  up t o  th a t d a te  o f  about 2 , 700,000 to n s  a y e a r .
C on sequ en tly , p ro v id e d  th e re  a re  no m ajor changes in  the outcom e 
o f  p r o je c t s  t o  be im plem ented betw een 1975 and 1977, the a rea  w i l l  n ot 
have any problem s o f  su p p ly  o f  n itro g e n o u s  f e r t i l i z e r s  and shou ld  become 
one o f  th e  s u p p lie r s  o f  o th e r  r e g io n s .  The l a t t e r  p o s s i b i l i t y  m ust, 
how ever, be lo o k e d  a t in  the l i g h t  o f  the c o n s id e r a b le  e f f o r t s  o f  
a re a s  th a t have h it h e r t o  had a sh o rta g e  ( I n d ia ,  C hina) t o  become 
s e l f - s u f f i c i e n t .  Most im portan t w i l l  be the p la n ts  b e in g  p r o je c t e d  
in  China (w here i t  was r e c e n t ly  d e c id e d  to  c o n s tr u c t  e ig h t  p l a n t s ) ,1 1 /
1 0 /  See d e t a i l s  by cou n try  in  Annex I I .
11 /  China has s ig n ed  c o n t r a c t s  w ith  K e llo g  I n te r n a t io n a l  BV
(N eth erla n d s) f o r  a t o t a l  o f  e ig h t  urea p la n ts  w ith  a p ro d u ct io n  
c a p a c ity  o f  1 ,6 2 0  to n s  per day and w ith  Toyo Eng. and M itsu i Toatsu 
f o r  a n in th  p la n t .  In  a l l .  th ese  p la n ts  w i l l  p rodu ce i f ,760 ,000  
ton s  o f  urea per y e a r .  P ro d u ctio n  w i l l  b e g in  in  th re e  o f  the 
p la n ts  in  1976. By 1978 , China w i l l  no lo n g e r  need t o  im port 
n it r o g e n  s in c e  i t s  p r o d u ct io n  c a p a c ity  w i l l  rea ch  3 , 200,000 ton s
p er y e a r . The ammonia p la n ts  r e q u ire d  t o  su p p ly  the urea p la n ts
(1 ,0 0 0  to n s  p er day ea ch ) are  a l s o  b e in g  s e t  up by K e llo g  and 
Japanese f ir m s .
3* P rosp ects  f o r  the supply o f  n itrog en
/t h e  S ov iet
-  'Ik -
th e  S o v i e t  Union ( s i x  p l a n t s  w ith  a c a p a c i t y  o f  e v e r  1 ,0 0 0  t o n s  p e r  
day ea ch )  and th e  p e tr o le u m  and n a t u r a l  g a s  p r o d u c in g  c o u n t r i e s  and 
r e g i o n s  i n  t h e  M id d le  E a s t . 1 2 /  As a r e s u l t  o f  t h e s e  p r o j e c t s ,  a new 
gap b etw een  demand and w o r ld  s u p p ly  c o u ld  o c c u r  around  1 9 7 8 -1 9 3 0  and 
make i t  d i f f i c u l t  t o  s e l l  s u r p lu s  p r o d u c t i o n .  P r o d u c e r s  u s i n g  naphtha 
a s  t h e i r  raw m a t e r ia l  w ould b e  p a r t i c u l a r l y  a f f e c t e d  s i n c e  th e y  c o u ld  
n o t  r e d u c e  t h e i r  c o s t s ,  u n l i k e  p r o d u c e r s  u s in g  t h e i r  own am ple s u p p l i e s  
o f  n a t u r a l  g a s  ( B o l i v i a ,  E cu a d or ,  C h i l e ,  M ex ico  and V e n e z u e la ) .
The t h e o r e t i c a l  s u r p lu s  o f  th e  a r e a  woxild amount t o  1 ,5 0 0 .0 0 0  t o n s  
o f  n i t r o g e n  p e r  y e a r ,  e x c l u d i n g  th e  p r o d u c t i o n  o f  T r in id a d  and Tobago 
and th e  e x i s t i n g  c a p a c i t y  o f  Aruba (N e th e r la n d s  A n t i l l e s ) .  The c o u n t r i e s  
w ith  th e  l a r g e s t  e x p o r t a b l e  s u r p l u s e s  w i l l  be  V e n e z u e la  ( f r o m  197*0 and, 
s u b s e q u e n t ly ,  M e x ic o ,  C h i l e ,  B o l i v i a  ( j o i n t  p r o j e c t s  w ith  B r a z i l  and 
A r g e n t in a )  and E cu a d or .
As r e g a r d s  th e  r e g i o n ’ s c a p a c i t y  f o r  c o n v e r t i n g  atamonia i n t o  
n i t r o g e n o u s  f e r t i l i z e r s ,  th e  f i g u r e s  g iv e n  i n  annex I I I  p o i n t  t o  a r a p id  
grow th  i n  L a t in  A m e r ic a ’ s  p r o d u c t i o n  o f  u re a  ( c u r r e n t l y  th e  most s o u g h t -  
a f t e r  f e r t i l i z e r ,  w ith  a n i t r o g e n  c o n t e n t  o f  k6 p e r  c e n t ) ,  c o r r e s p o n d in g  
t o  1 , 050,000 t o n s  o f  n i t r o g e n  i n  197**—1975, 1 ,2 5 0 ,0 0 0  t o n s  i n  1976-1977  
and 1 ,5 0 0 ,0 0 0  t o n s  i n  1978 -1979 , e x c l u d i n g  C e n t r a l  A m erica  o r  th e  
CAIîIFTA c o u n t r i e s .
12/ In  a d d i t i o n ,  e f f o r t s  have  b een  made by C anadian  . and U n ited  S t a t e s  
c o n s o r t i a  t o  b u i l d  l a r g e  p l a n t s  i n  A lb e r t a  (C a n a d a ) .  Seven o u t  
o f  a t o t a l  c f  22 p r o j e c t s  a r e  b e l i e v e d  t o  have  b een  a u t h o r i z e d  
so  f a r  by  th e  C anadian  Governm ent.
/ h .  Production
-  15  -
The im pact o f  th e  in c r e a s e  in  th e  p r i c e  o f  raw m a te r ia ls  o b ta in e d  
from  petro leu m  on n itro g e n o u s  f e r t i l i z e r s  may be determ ined  w ith  an 
a c c e p ta b le  m argin o f  e r r o r .  The p ro d u ct io n  p r o f i l e s  used p r e v io u s ly  
in  a n a ly s in g  econom ies o f  s c a le  and th é  e f f e c t  o f  t e c h n o lo g ic a l  changes 
on the m anufacture o f  ammonia and urea  have been adopted  f o r  the 
p u r p o s e ,1 3 /  and th e  v a r ia t io n s  in  c o s t  have been examined in  term s o f  
th e  p r i c e  o f  n a tu ra l g a s . At th e  same tim e , c o r r e c t io n s  sh ou ld  be 
in tro d u ce d  becau se  o f  th e  in c r e a s e  in  the c o s t  o f  m anufacturing 
equipm ent, energy i n s t a l l a t i o n s ,  e t c . ,  w hich has been more v ig o r o u s  
s in c e  1972-1973»
(a )  Ammonia
Com parisons o f  p r o d u c t io n  c o s t s  o b ta in e d  on th e  b a s is  o f  d i f f e r e n t  
p r i c e s  o f  raw m a te r ia ls  g iv e  the fo l lo w in g  r e s u l t s :
T ab le  3
AMMONIA: COST OF PRODUCTION ON THE BASIS OF 
NATURAL GAS a /
( D o lla r s  per to n )
P rod u ction c o s t s
P r ic e  o f  n a tu ra l gas in  US c e n ts  per
1 , 000 c u b ic f e e t
5 20 50 IGO -
•Z
N atural gas (930  m ) 1 .8 2 7 .2 3 17 .0 ^ 28 .97 3*+. 10
E 3 .ectric  energy 0 .1 0 0 .1 7 0.20 0 .2 5 0 .30
Water f o r  c o o l in g  and b o i l e r s 0 .6 8 0 .6 8 0 .7 5 O .8O C.80
C a ta ly s ts  and ch em ica l p ro d u cts 0 .70 0 .70 O .7O O .7O 0 .7 0
D ir e c t  manpower 
M aintenance (3  per cen t
0 .6 6 0 .6 6 0 .6 6 0 .6 6 0 .6 6
in vestm en t) 1 .9 0 1 .9 0 I .90 1 .9 0 I .90
C a p ita l ex p e n d itu re  b /  
In d ir e c t  exp en d itu re
11 .0 0 1 1 .1 0 1 1 .2 0 1 1 .2 0 1 1 .2 0
(a d m in is t r a t io n , e t c . ) 0 .7 0 0 .70 0 .70 0 .70 0 .70
T o ta l 17.5 6 23 .19 5 3 .1 5 *1-5 .1 8 50.36
a /  C a p a c ity : 908 to n s  per day; in v estm en t: 20 t o  2 0 .5  m i l l io n  d o l la r  
( in  1 9 7 1 ).
b /  C overs 10 p er cen t d e p r e c ia t io n ,  6 p er cen t in t e r e s t  and 1 .5  per 
cen t ta x e s  and in su ra n ce  am ounting to  17»5  per cen t o f  t o t a l  
in v estm en t.
1 3 /  See ECLA, La o f e r t a  de f e r t i l i z a n t e s en Amér i c a  L atin a  
(E/ON. 12/ 763j ”T” annex ï ,  November 19&5»
/T o  these
-  16 -
To th e se  c o s t s  p la ce d  a t  the p la n t must be added about 2 d o l la r s  
p er  ton  f o r  s to ra g e  (d e p r e c ia t io n  and o p e r a t io n ) ;  the e f f e c t  o f  th e  
c a p i t a l  must then be c o r r e c t e d  in  l i n e  w ith  th e  in c r e a s e s  o f  
ap p rox im ate ly  20 p er ce n t  re co rd e d  by investm ent in  equipm ent between 
1971 and th e  end o f  1973» W ith th e se  c o r r e c t i o n s ,  the fo l lo w in g  c o s t  
s e r i e s  a re  ob ta in e d  f o r  d e l iv e r y  a t th e  o r ig in a l  p la n t ,  u p -d a ted  to  
197k :l k /
P r ic e  o f  n a tu ra l gas Cost S a le s  p r i c e  1 3 /
(US c e n ts  p er 1 ,0 0 0  (D o l la r s  per to n  (D o l la r s  p er in d ex  to n )
c u b ic  f e e t )  o f  ammonia)
5 22.1** 22.50 80
20 27 .8 0 32.00 100
50 37-80 1*3*5 0 I 36
85 *+9.50 5 7 .0 0 1?8
100 5 5 .0 0 63 0 20 197
I f  the su pply  o f  n a tu ra l gas a t  0 .2 0  d o l la r s  p er 1 ,0 0 0  c u b ic  
f e e t  i s  a cce p te d  as b e in g  r e p r e s e n t a t iv e  o f  a fa v o u r a b le  l o c a t i o n  in  
L a tin  Am erica in  197 1 -1972 , i t  w i l l  be seen  from  th e  t a b le  th a t in  th e  
extrem e ca se  o f  n a tu ra l gas a t  1 d o l la r  per 1 ,0 0 0  c u b ic  f e e t  the
in c r e a s e  in  th e  p r i c e  o f  ammonia would be 97 P ~ r  c e n t ,  and i t  co u ld
be d e l iv e r e d  a t about 63 d o l la r s  per to n .
A cco rd in g  to  some European so u rce s ,.1.6/ w ith  n a tu ra l gas a t
0 .9 5  d o l la r s  per 1 ,0 0 0  c u b ic  f e e t  ( o r  3-60  d o l la r s  p er m i l l io n  k c a l )  
th e  c o s t  would be 6 l  d o l la r s  p er to n , which i s  somewhat h ig h er  than the 
c o s t  o f  55 d o l la r s  c a lc u la t e d  h e re , becau se  o f  th e  la r g e r  investm ent 
than th a t co n s id e re d  in  th e  p re v io u s  example (3 2  m i l l io n  d o l la r s  in s te a d  
o f  2*+ t o  2^ .6  m i l l i o r ) .  T h is  c o s t  i s  a ls o  equa l to  th a t o b ta in e d  on
l k /  No c o r r e c t io n s  have been in tro d u ce d  in  th e  c o s t  o f  manpower, 
w hich i s  c a lc u la t e d  a t k d o l la r s  p er m an/hour.
1 5 /  On th e  b a s is  o f  th e  low er  p r i c e s  r u l in g  in  1969-1971» a m argin 
o f  15 p er  cen t o v e r  th e  c o s t  i s  a c c e p te d , w hich would in c lu d e  
p r o f i t  m argin, m arketing c o s t s ,  d e l iv e r y ,  e t c .
l 6 /  European Cliem ical News, 31 August 1973»
/ t h e  b a s i s
!
-  17 -
th e  b a s is  o f  naphtha a t 36 d o l la r s  per to n , or  f u e l  o i l  a t  34 d o l la r s  
per to n . C o n sid e r in g  L a tin  A m erica 's  e x p e r ie n c e ,1 7 /  i t  seems 
re a s o n a b le  to  assume th at investm ent w i l l  re a ch  th a t l e v e l  in  1974 
(30  t o  32 m i l l io n  d o l la r s  per u n it  w ith  a c a p a c ity  o f  1 ,0 0 0  to n s  
d a i l y ) .  A llow in g  f o r  t h is  a d d it io n a l  f a c t o r ,  th e  r e p r e s e n ta t iv e  p r i c e s  
o f  ammonia o b ta in e d  from  n a tu ra l gas in  u n it s  w ith  a p r o d u ct io n  
c a p a c ity  o f  1 ,0 0 0  to n s  d a i ly  c o n s tr u c te d  in  197*»—1975 would f a l l  w ith in  
th e  f o l lo w in g  ra n g e :
P r ic e  o f  n a tu ra l gas (US c e n ts  per
1 ,0 0 0  c u b ic  f e e t )  20 50 85 100
P r ic e  o f  ammonia ( d o l l a r s  p er to n ) 36 4 ? .5 0  6I . 5O 67
Index 100 I 36 170 I 86
As re g a rd s  th e  c a lc u la t io n  o f  p r o d u ct io n  c o s t s  under the 
c o n d it io n s  p r e v a i l in g  in  1 9 7 0 -1971t w ith  n a tu ra l gas a t  a maximum 
p r i c e  o f  0 .2 0  d o l la r s  per 1 ,0 0 0  cu b io  f e e t  -  i . e . ,  about 23*20 d o l la r s  
p er  ton  o f  ammonia -  the fo r e s e e a b le  in c r e a s e s  in  197*»- on th e  b a s is  
o f  p ro b a b le  n a tu ra l gas p r i c e s  would mean the fo l lo w in g  in d e x e s  o f  
in c r e a s e s  in  c o s t s  a t  the p la n t  o v e r  1970-1971 ï
US c e n ts  p er 1 ,0 0 0  
c u b ic  f e e t D o l la r s  p e r  ton Index
1970-1971 Gas a t 20 (2 5 .1 9  )“ 100
197*t Gas a t  20 (2 7 .8 0 ) 120
Gas a t 50 (3 7 .8 0 ) 163
Gas a t 85 (4 9 .5 0 ) 213
Gas a t 100 (5 5 .0 0 ) 237
B r ie f  r e fe r e n c e  w i l l  be made to  the m anufacture o f  ammonia 
from  l iq u id  f r a c t i o n s  in s te a d  o f  n a tu ra l ga s . The lo n g e s t  e x p e r ie n ce  
in  the l a s t  8 t o  10 y e a rs  has been th e  use o f  naphthas, i . e . ,  l i g h t  
f r a c t io n s  (g a s o l in e s /k e r o s e n e )  o b ta in e d  in  o i l  r e f i n e r i e s  o r  d i r e c t l y  
in  th e  o i l f i e l d s  th em selves  (to p p in g  g a s o l in e s ) .
22/  And a llo w in g  f o r  r e p e r c u s s io n s  on th e  c o s t  o f  m achinery, 
equipm ent, f r e ig h t ,  e t c .
/S im ila r  c a lc u la t io n s
-  18 -
S im ila r  c a l c u la t io n s  t o  th ose  p resen ted  above f o r  n a tu ra l gas
g iv e  th e  f o l lo w in g  r e la t i o n  between th e  p r i c e  p a id  f o r  th e  raw
m a te r ia l -  naphtha -  and the p r i c e  o f  th e  ammonia p rod u ced :
P r ic e  o f  naphtha P r ic e  o f  ammonia





I t  w i l l  be n o te d , m oreover, th a t th e  s a le s  p r i c e s  c a lc u la te d
f o r  ammonia ob ta in e d  from  naphtha were a lre a d y  u n fa v ou ra b le  compared
w ith  th o se  o f  ammonia o b ta in e d  from  n a tu ra l gas under the c o n d it io n s
p r e v a i l in g  in  I 965. I 8/
I t  may be con clu d ed  th a t  th e  p r i c e  o f  60 d o l la r s  p er  to n  o f
naphtha makes the c o s t  o f  ammonia h ig h e r  than i f  i t  were ob ta in e d  from
gas a t  1 d o l l a r ,  o r  even 1 .2 0  d o l l a r s ,  p er  1 ,0 0 0  c u b ic  f e e t ,  w ith  no
chance o f  com peting a g a in s t  p rod u cers  w ith  s u p p lie s  o f  n a tu ra l gas
a t  O .6O o r  O.8 5  d o l la r s  p er  1 ,0 0 0  c u b ic  f e e t .  Thus, in  a d d it io n  to
re a son s  o f  a tem porary n atu re  -  su p p ly  d i f f i c u l t i e s  and s p e c u la t iv e
p r i c e s  -  th e re  i s  a s tr o n g  presum ption  th a t naphtha w i l l  be co m p le te ly
r e p la c e d  w ith in  the medium term as a raw m a te r ia l f o r  the p r o d u ct io n
o f  ammonia. T h is t r e n d , as  w e ll  as th e  c o s t s  r e s u l t in g  from both
th e se  a l t e r n a t iv e s ,  were a n a lysed  in  March 1973 1 9 /  by r e p r e s e n t a t iv e s
o f  M.W. K e llo g  C o ., an e n te r p r is e  r e s p o n s ib le  f o r  th e  d e s ig n  and
i n s t a l l a t i o n  o f  most o f  the p la n ts  co n s tr u c te d  o v e r  the p a st 10 y e a r s .
At th a t t im e , 11 US c e n ts  p er g a l lo n  o f  naphtha (a p p ro x im a te ly
37 d o l la r s  p er  to n ) was co n s id e re d  t o  be an a c c e p ta b le  c e i l i n g  p r i c e
f o r  a c o s t  o f  58 d o l la r s  p er ton  o f  ammonia p rod u ced , s in c e  the c o s t
o f  o b ta in in g  i t  from c o a l  would be 55 d o l la r s  p er  to n .
1 8 /  S ee, La o f e r t a  de f e r t i l i z a n t e s  en Am erica L a t in a , o p . c i t . ,  
annexes I  and I I .  The p r i c e s  c a lc u la t e d  in  1965 f o r  p ro d u ct io n  
u n it s  w ith  a c a p a c it y  ra n g in g  from  270 to  900 to n s  p er  day , u s in g  
naphtha a t 2 4 .60 d o l la r s  p er  to n , w ere, r e s p e c t iv e ly ,  4 7 .2 3  and 
37 .1 9  d o l la r s  p er  ton  o f  ammonia. With n a tu ra l gas a t  0 .2 0  d o l la r s  
per 1 ,0 0 0  c u b ic  f e e t ,  th e  p r i c e s  c a lc u la t e d  were 33*38 d o l la r s  
(270  to n s  p er day) 2 9 .8 2  d o l la r s  (900  to n s  p er d a y ) .
1 9 /  S e v e n ty -fo u r th  n a t io n a l  co n v e n tio n  o f  the Am erican I n s t i t u t e  o f  
Chem ical E n g in eers .
/ ( b )  Urea
-  19  -
( b )  Urea
Taking urea as b e in g  r e p r e s e n ta t iv e  o f  the f in is h e d  n itro g e n o u s  
f e r t i l i z e r s ,  the im pact o f  in c r e a s e s  in  c o s t  o f  ammonia on i t s  p r i c e  
i s  examined b e low .
In broad  o u t l in e ,  c o n s id e r a t io n  i s  g iv en  t o  a m edium -sized  p la n t ,
t y p i c a l  o f  the s c a le s  o f  p ro d u ct io n  e x is t in g  in  th e  r e g io n , w ith  a
c a p a c ity  o f  500 to n s  d a i ly  o r  165»000 to n s  a n n u a lly ,2 0 /  w hich in  1966 
re q u ire d  an investm ent ( in c lu d in g  a u x i l ia r y  s e r v ic e s  and w orking 
c a p i t a l )  o f  1 0 .5  m i l l i o n  d o l l a r s ,  c o r r e c t e d  t o  12 m i l l io n  d o l la r s  under 
th e  c o n d it io n s  p r e v a i l in g  in  1971»
The main com ponents o f  i t s  p r o d u ct io n  c o s t s  a r e :
D o lla r s  p er ton  o f  u rea
Raw m a te r ia ls
Ammonia, 0 .6 0  to n s  a t 23 .2 0  d o l la r s  (1971 ) 13*92
Carbon d io x id e  gas from  th e  ammonia p la n t : f r e e
S e r v ic e s
E le c t r i c  energy (170  kWh a t  0 .8 0  US c e n ts )  1 .3 6
Steam, w a ter , e t c .  2 .5 0
Chem ical p ro d u cts  and c a t a ly s t s ,  e t c .  2 .7 0
Manpower and s u p e r v is io n  (4  d o l la r s  p er hour) 2.*t0
I n d ir e c t  c a p i t a l  e x p en d itu re  2 1 /  13-^5
I n d ir e c t  a d m in is tr a t iv e  and o th e r  exp en d itu re  1 .5 7
T o ta l
The v a r ia t io n s  in  c o s t  in  l i n e  w ith  the in c r e a s e s  in  the p r i c e
o f  c a p i t a l  goods (equipm ent and f a c i l i t i e s )  would mean, in  th e  p re v io u s
exam ple, an in c r e a s e  o f  2 .70  d o l la r s  p er  ton  in  197*K2 2 / th u s r a is in g  
th e  p r e v io u s  c a l c u la t io n  to  ^ 2 .10  d o l l a r s ,  w h ile  the in c r e a s e s  in  the 
c o s t  o f  raw m a te r ia l f o r  the p ro d u ct io n  o f  ammonia would r e s u l t  in  the 
f o l lo w in g  c o r r e c t e d  v a lu e s :
2 0 /  S ee, in  th e  an n exes , L a tin  A m e rica 's  o a p a c ity  in  1971-1972 and 
i t s  fo r e s e e a b le  c a p a c ity  in  1976 and 1978 -1980 .
2 1 /  D e p r e c ia t io n  8 per c e n t ,  m aintenance 3 p er c e n t ,  in t e r e s t  6 per
c e n t ,  and ta x e s  and in su ra n ce  1 .5  per c e n t :  t o t a l ,  1 8 .5  p er  s e n t .
2 2 /  R e f le c t in g  h ig h er  investm ent (1971 -197*0  in  ammonia u n its  
(2*f m i l l i o n  d o l l a r s )  and u rea  u n it s  (l*f m i l l i o n ) .
/A m m o n ia
-  2 0  -
Ammonia 
( d o l l a r s  p er  ton )
N atura l gas 
( d o l l a r s  p er 1,000 
c u b ic  f e e t )
C ost o f  urea at 
p la n t  
( d o l l a r s  p er  to n )
Index
27.80 20 ^ . 8 6 100
3 7 .8 0 50 50.86 113
^9 .50 85 5 7 .9 0 129
5 5 .0 0 100 61.20 136
70.0 0 1^5 70 .2 0 157
100.00  23/ (2 3 5 ) 88.00 196
The c o n c lu s io n s  w hich  may be drawn from  th e  above c a lc u la t io n s  
a re  c le a r  as re g a rd s  th e  exp ected  in c r e a s e  in  c o s t s  o f  f e r t i l i z e r  
p la n ts  u s in g  n a tu ra l gas and o p e r a t in g  w ith  a c a p a c it y  o f  900 to n s  
p er  day (am m onia), a s  in  the ca se  o f  M exico and V en ezuela  ( i n  a d d it io n  
t o  T r in id a d  and A ru ba ), th e  new p r o je c t s  o f  th e s e  same c o u n tr ie s  and 
o f  A rgen tin a  and B r a z i l ,  and th e  p o s s ib le  p r o je c t s  (1 9 7 5 -1 9 7 8 ) o f  
C h ile  and E cuador. Urea p la n ts  w ith  c a p a c i t i e s  c l o s e  to  th a t 
c o n s id e r e d , o r  even la r g e r ,  a re  found in  M ex ico , V enezuela  and P eru , 
and a re  planned f o r  A rgen tin a  and B r a z i l .
The in c r e a s e s  in  gas p r i c e s  t o  85 and even ICO US c e n ts  per
1,000 c u b ic  f e e t  would b r in g  the c o s t s  t o  v a lu e s  fa.' below  th e  sp o t  
p r i c e  in  th e  f i r s t  few  months o f  197^» w hich a re  s t i l l  fa v o u ra b le  
compared w ith  th e  norm al p r i c e  o f  u rea  up t o  1965 , and ag a in  in  
1972 - 1 9 7 3* i . e . ,  v a lu e s  be low  90 t o  100 d o l la r s  p er  t o n .2b /
2 3 / Assuming abnorm al s i t u a t io n s  in  the p r o d u c t io n  o f  ammonia, s in c e  
i t  i s  u n lik e ly  th a t gas w i l l  be used a t 2 .3 5  d o l la r s  p er  thousand 
c u b ic  f e e t ,  i t  b e in g  p r e fe r a b le  to  r e s o r t  to  th e  g a s i f i c a t i o n  o f  
c o a l .
2 b /  For i l l u s t r a t i v e  p u rp o se s , some d om estic  p r i c e s  a re  in d ic a te d  in  
I 9 72 , 121 .60  d o l l a r s  in  M exico , 113 -50  d o l la r s  in  I t a l y ;  in  1973, 
98.50  d o l la r s  in  A rg en tin a , 128 .9 5  d o l la r s  (im p o rte d ) in  A rg en tin a .
/ M o r e o v e r ,  t h e
M oreover, th e  p r o c e s s e s  now b e in g  d ev e lop ed  to  produ ce  n a tu ra l 
gas by means o f  s y n th e s is  are  aimed a t  r e a ch in g  c o s t s  o f  1 .5 ^  t o  
1 .7 0  d o l la r s  p er  m i l l i o n  B tu ,2 5 / i . e . ,  1 .5 0  t o  I .6 3  d o l l a r s  p er
1 .0 0 0  c u b ic  f e e t  ( o f  n a tu ra l g a s ) .  On the b a s is  o f  th e se  c o s t s ,  the 
p r o d u c t io n  c o s t  o f  u rea  would s t i l l  be below  75 to  80 d o l la r s  a to n . 
F urtherm ore, in  r e c e n t  s tu d ie s  2 6 /  th e  c o s t  o f  l i q u i d  n a tu ra l gas 
(A lg e r ia  and th e  P e rs ia n  G u lf)  p la ce d  a t  d e s t in a t io n  (th e  U nited 
Kingdom) i s  estim ated  a t n ot more than O.50  and O.60  d o l la r s  p er
1 .0 0 0  d u b ic  f e e t ,  w h ile  th e  c o s t  o f  n a tu ra l gas from  th e  S o v ie t  Union 
i s  es tim a ted  a t O.56  d o l la r s  per 1 ,0 0 0  c u b ic  f e e t  p la c e d  in  Norway
o r  Sweden. These f ig u r e s  in d ic a t e  c e i l i n g  p r i c e s  f o r  n a tu ra l gas x 
from  L a tin  Am erica w hich would be used t o  su p p ly  ammonia p ro d u ct io n  
u n it s ,  and perm it th e  c o n c lu s io n  th a t  i t  i s  f e a s i b l e  to  produ ce  
ammonia a t  a c o s t  o f  n ot more than 50 d o l l a r s ,  and u rea  a t  a maximum 
c o s t  o f  50 t o  5*f d o l l a r s  p er to n , p la ce d  a t  th e  p la n t .
In  th e  v e ry  lo n g  terra (d e p le t io n  o f  n a tu ra l gas r e s e r v e s )  the 
p ro b a b le  c o s t  o f  o b ta in in g  gas from  c o a l  may mean c o s t s  o f  up to  
80 t o  90 d o l la r s  p e r  to n  o í  u r e a .2 7 /
To sum up ,, i t  may be con clu d ed  th a t the sa v in g  a ch iev ed  in  the 
o p e r a t in g  c o s t s  o f  l a r g e - s c a l e  u n it s ,  w hich a re  th e  norm to d a y , b o th  
f o r  ammonia (1 ,0 0 0  t o  1,50 0  to n s  p er  d ay) and f o r  urea  la r g e ly  
com pensates f o r  th e  in c r e a s e s  due to  th e  p r i c e  o f  th e  raw m a te r ia l .
At th e  b e g in n in g  o f  th e  1960*3 , 28/  on the o th e r  hand, i t  was u su a l to  
f in d  u n it s  w ith  c a p a c i t i e s  ra n g in g  from  100 t o  200 to n s  a day (and 
35 t o  50 to n s  o f  u r e a ) ,  w ith  n a tu ra l gas a t 10 t o  20 US c e n ts  per
1 .0 0 0  c u b ic  f e e t .
L u rg i and Hygas p r o c e s s e s ,  u s in g  c o a l  p r ic e d  a t 2b d o l la r s  p er  ton
D. Keens and M.R. P a rry , document on su p p ly  o p t io n s  f o r  th e  
S cand inavian  c o u n t r ie s ,  p re se n te d  a t  the S can d in avian  C ongress 
on Chem ical E n g in e e r in g , Copenhagen, January 197^«
These v a lu e s  do not a llo w  f o r  p o s s ib le  m onetary v a r ia t io n s  and 
a re  t h e r e fo r e  exp ressed  in  197^ d o l l a r s .
In  La o f e r t a  de f e r t i l i z a n t e s  en Am érica La t in a  o p . c i t . , 
a c o s t  o f  b j  d o l la r s  i s  e s tim a te d , w ith  gas a t 0 .2 0  d o l la r s  per
1 ,0 0 0  c u b ic  f e e t ,  p la c e d  a t p la n ts  w ith  a c a p a c ity  o f  90 to n s  
per d a y .
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I t  shou ld  be rem ebered th a t n a tu ra l gas and la t e r  naphtha and 
o th e r  l i q u i d  h ydrocarbon s -  l i q u i f i e d  petroleu m  gas (LPG) and m iddle 
o i l s  -  o n ly  a cq u ire d  r e a l  im p ortan ce  as raw m a te r ia ls  f o r  o b ta in in g  
ammonia as  from  I9 6 0 , f o r  in  th o se  c o u n tr ie s  where ou tp u t was h ig h  
t h i s  was based  on the use o f  r e s id u a l  gas from  cok e  ov e n s , o i l  
r e f i n e r i e s ,  the g a s i f i c a t i o n  o f  cok e  and c o a l ,  and th e  p r o d u c t io n  o f  
hydrogen through  e l e c t r o l y s i s .  Thus, f o r  exam ple, th e  p r o d u c t io n  o f  
ammonia in  the S o v ie t  Union was based  on the fo l lo w in g  fe e d -s t o c k
5 . Technology
(e x p re ss e d  in  p e rce n ta g e s  o f  the t o t a l ) •29/
1958 19 Sk 1966
N atu ra l gas 0 .6 5k.9 6 2 .9
Coke oven gas 3 5 .^ 18 .6 1 7 .3
G a s i f i c a t io n  o f  c o a l  and coke kk.9 1 7 .8 1 3 .9
E l e c t r o l y t i c  hydrogen 1 9 .1 8 .7 5 .9
The s i t u a t io n  was s im ila r  in  o th e r  European c o u n t r ie s  (B e lg iu m , 
B u lg a r ia  ( l i g n i t e ) ,  C z e ch e c lo v a k ia  (up  to  196*1—1 9 6 6 ) ) ,  where gas 
from cok e  oven s and th e  g a s i f i c a t i o n  o f  coke  and c o a l  was th e  main 
o r  s o le  s o u rce  o f  ammonia.
World ammonia p r o d u c t io n  c a p a c ity  betw een th e  end o f  1958 and 
th e  b e g in n in g  o f  1972 based  on th e  use o f  th e  fo l lo w in g  so u rce s  
( i n  p e rce n ta g e s  o f  th e  t o t a l ) :
S ou rces 1959 1961-1962 1966-1967 1971-19 72
N atura l gas 31 50 58 63
O il  f r a c t i o n s  (and o th e r s ) 15 19 lk 7
Naphtha • • • 13 15 21
Gas from cok e  o v en s , c o a l , e t c .  kO 18 13 9
O ther s o u rce s  (g a s e s  from  
r e f i n e r i e s ,  e l e c t r o l y s i s , e t c . )  l*t • • • • • • • • •
T o ta l  c a p a c ity  (th ou sa n d s 
per y e a r )
o f  ton s
* • • 15 600 31 700 51 000
2 9 / Use o f  gas in  th e  ch em ica l in d u s tr y , ST/ECE/GAS,30, December 1969.
/T h e  p r o c e s s e s
-  23 -
The p r o c e s s e s  used f o r  the s y n th e s is  o f  ammonia c o n s is t  o f  
o b ta in in g  a prim ary gas -  a m ixture o f  hydrogen and carbon  m onoxide -  
through  th e  p a r t i a l  com bustion  o f  c o a l  ( o r  co k e ) in  the p re se n ce  o f  
w ater v a p ou r. In the ca se  o f  heavy h y d roca rb on s , p a r t ia l  o x id a t io n  
i s  p erform ed , w h ile  f o r  l i g h t  h yd rocarbon s  (naphtha l i g h t  o i l s )  steam 
re fo rm in g  i s  p r e fe r r e d .  In  a l l  c a s e s  th e  subsequent s ta g e s  in c lu d e  
th e  co n v e r s io n  o f  th e  m onoxide in t o  d io x id e  w ith  th e  r e le a s e  o f  
hydrogen , s e p a r a t io n  and p u r i f i c a t i o n  o f  the hydrogen , and m ixing 
o f  th e  hydrogen w ith  n it r o g e n  (o b ta in e d  g e n e r a l ly  through  the 
l j q u i f a c t i o n  o f  a i r ) 30/  a f t e r  w hich th e  p rod u ct i s  sen t to  th e  s e c t io n  
where th e  a c tu a l  s y n th e s is  i s  c a r r ie d  o u t :  th e r e ,  under th e  in f lu e n c e  
o f  h ig h  p re ss u re  and through  th e  u se  o f  c a t a l y s t s ,  th e  hydrogen 
( th r e e  p a rt  by volum e) and th e  n it r o g e n  (on e  p a r t )  r e a c t  t o  g iv e  
ammonia (NH^). The p r e fe r e n c e  f o r  th e  use o f  n a tu r a l gas i s  based  
on the f a c t  th a t i t  i s  e a s ie r  to  use and g iv e s  a h ig h er  y i e ld  ( f o r  
low er in v e stm e n ts ) becau se  o f  th e  c a p a c it y  o f  methane (CH^), i t s  
main e lem en t, t o  r e le a s e  hydrogen and carbon  m onoxide when s u b je c t e d  
t o  h ig h  tem p era tu res  ( p a r t i a l  o x id a t io n  o r  steam r e fo r m in g ) .
I t  shou ld  be n oted  th a t a g re a t  q u a n t ity  o f  carbon  d io x id e  i s  
r e le a s e d  by th e  p r o c e s s ,  and t h i s ,  t o g e th e r  w ith  ammonia, c o n s t i t u t e s  
th e  raw m a te r ia l f o r  o b ta in in g  u re a ; f o r  t h i s  re a so n  urea p la n ts  ar<s 
alw ays a s s o c ia t e d  w ith  th o se  p rod u cin g  ammonia.
The r a t i o s  o f  th e  in vestm en ts  r e q u ir e d  f o r  a g iv e n  c a p a c i t y ,  
depending on th e  raw m a te r ia ls  u sed , a re  a p p rox im a te ly  as  f o l l o w s :
Gas from  cok e  oven s and r e f i n e r i e s  85
N atura l gas 100
O i l :  l i g h t  f r a c t i o n s  100 t o  112 (F ra n ce )
O i l :  heavy f r a c t i o n s  178 (S o v ie t  Union)
C oal 1^0 (B u lg a r ia )
3 0 /  E xcept in  a few  c a s e s  where n it r o g e n  i s  in tro d u ce d  to g e th e r  w ith  
th e  a i r  used in  the p a r t ia l  com bustion  o f  the i n i t i a l  prim ary 
g a s .
/When ammonia
-  2k -
When ammonia f i r s t  began to  be sy n th e s ize d  on the b a s is  o f  i t s  
c o n s t itu e n t  elem ents (H aber, 191^ -1915 )» use was made f i r s t  o f  a l l  o f  
ga ses  o b ta in e d  in  the co k in g  o f  c o a l  and l a t e r  o f  ’’ s y n th e s is  g a s" 
(h ydrogen  and n it r o g e n )  p repared  by v a r io u s  m ethods from  coke  or  
d i r e c t l y  from  c o a l .  A l l  th e se  te c h n iq u e s , w hich were d is p la c e d  as 
we sa id  by th e  use o f  n a tu ra l gas and l a t e r  by l i q u i d  h yd rocarbon s in  
th e  1950s a re  l i k e l y  t o  be brought back  in  so f a r  as c o a l  i s  used to  
supplem ent th e  s h r in k in g  r e s e r v e s  o f  n a tu ra l gas and o i l ,  n ot o n ly  to  
p ro v id e  raw m a te r ia ls  but a ls o  t o  r e p la c e  n a tu r a l gas as a s o u rce  o f  
en ergy . I t  i s  estim ated  th a t betw een I 98O and 1982 th e re  w i l l  be 
in d u s t r ia l - s c a le  p la n ts  f o r  th e  d i r e c t  g a s i f i c a t i o n  o f  c o a l  w hich w i l l  
p ro v id e  a new so u rce  o f  raw m a te r ia l f o r  ammonia a t  c o m p e t it iv e  
p r i c e s . 3 1 /
In  a d d it io n  t o  th e  a l t e r n a t iv e s  in d ic a te d  a b ov e , i t  rem ains to  
be seen  w hether th e re  i s  any econom ic advantage to  be ga ined  from 
p r o c e s s e s  em ploying e J è c t r i c a l  en ergy , as used f o r  d ecad es  in  Norway. 
These p r o c e s s e s  a re  based on th e  s e p a ra t io n  o f  hydrogen from  w ater by 
e l e c t r o l y s i s  fo l lo w e d  by the t r a d i t i o n a l  s y n th e s is  p r o c e s s  w ith  
n it r o g e n  sep a ra ted  from  th e  a i r .  T h is  method l o s t  i t s  a t t r a c t iv e n e s s  
in  th e  m idd le  o f  the p a st d eca d e , but tod ay  some e x is t in g  p la n ts  in  
S cand inavian  c o u n t r ie s  a re  b e in g  brou gh t back in t o  o p e r a t io n . The 
sim u ltan eou s r e le a s e  o f  o x ig e n  in  the e l e c t r o l y s i s  p r o c e s s  means th a t 
t h is  a c t i v i t y  co u ld  ad va n ta geou sly  be in te g r a te d  w ith  th e  ir o n  and 
s t e e l  in d u s tr y , w hich u ses  oxygen in  th e  cu rre n t  m ethods o f  p ro d u cin g  
s t e e l  (LD-OBF).
P lan s f o r  th e  more d is t a n t  fu tu r e  lo o k  t o  th e  p o s s i b i l i t y  o f  
th e  d i r e c t  f i x a t i o n  o f  n it r o g e n  from  the a i r ,  e i t h e r  through  th e  use 
o f  h igh  l e v e l s  o f  energy (plasm a o r  o t h e r s ) ,  o r  through  the u se o f  
m icroorgan ism s whose m etabolism  may be geared  t o  the p r o d u ct io n  o f  
compounds c o n ta in in g  s u f f i c i e n t  n it r o g e n  to  w arrant t h e i r  in d u s t r ia l  
p r o c e s s in g  o r  t h e ir  d i r e c t  use on the la n d .
3 1 /  I t  shou ld  be n oted  th a t  1 ,8 0 0  to n s  o f  c o a l  a re  needed t o  p rodu ce
1 ,0 0 0  to n s  o f  ammonia.
/N o  s p e c i a l
¡ -  25 -
No s p e c ia l  m ention i s  made here  o f  the c o n t r ib u t io n  o f  the 
n a tu ra l C h ilea n  n i t r a t e s ,  s in c e  t h e ir  m agnitude, a lth ou g h  f a i r l y  la r g e ,  
would n ot exceed  180 , 000- 200,000 to n s  o f  n it r o g e n , w hich i s  o n ly  a 
sm a ll f r a c t i o n  o f  fu tu r e  r e g io n a l  demand. N e v e r th e le s s  such p ro d u ct io n  
i s  o f  in t e r e s t  to  C h i le ,  b o th  w ith  r e s p e c t  to  su p p ly in g  i t s  own 
a g r ic u l t u r a l  needs and to  the v a lu e  o f  th e  n i t r a t e s  a s  an item  w hich 
f in d s  a read y  ex p ort market in  th e  p re se n t  c ir cu m s ta n ce s .
/A n n e x  I
!
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Annex Z
NITROGEN FRIOS
Some Information ooneerning the evolution  of nitrogenous f e r t i l i z e r  prices has been oo lla oted , from» among other 
Souroes, oontracts signed and o ffe rs  received by various countries. This Information is  given below in  ohrono- 
lo g io a l order with the lndioatlon  -  i f  any -  o f the terms» origen» and volume o ffered .
Year Product Destination
Prloe In 




D ollars/ten  
of nitrogen a
1959 Urea (average prloe) I I 9 (delivered) 250
i 960 Urea (average prloe) IO3 (delivered) 224
1968 Urea India 84.30 GIF 267 Japan I83
1968 Urea Burma 73 to  88 FAS 47 Various o ffe rs ( 16O to  lJO)
1969 Urea India 5I . 5O FOB 25 Ita ly ( 112)
1969 Urea Pakistan 58- 6O FOB 180 Eastern Europe (126 to  130)
1970 Aomonlun
sulphate B razil 22.50 CIF 697 Average Import prloe 110
1970 Urea India 54.90 CIF 30 Saudi Arabia 120
1970-1971 Urea China (annual) 54.OO CIF ' Japan ,
1971 Ifrea Turkey
.41.50 to  45. 5O 
CIF In bags Yugoslavia 90 to  100
1971 Urea India 53.90 CIF in  bags Bulgaria 128
1971 Urea Egypt 41.50 CIF in  bags Bulgaria 90
1971 Urea Nepal 58.90 CIF 2 Bulgaria 128
1971 Urea Peru 56.50 CIF 6 NIÏRSX I 23
1971 Urea B razil




h a lf o f year Urea Egypt 41.50 CIF 175 Kuwait 90
I 97I 2nd.
h a lf o f year Urea India 54.40 CIF in  bags 20 South Korea 118
I 97I 2nd.
h a lf o f year Urea Indonesia 48.50 CIF bulk 21 Australia 105
I97I  2nd.
half o f year Urea Indonesia 65 CIF in  bags 61 Japan 141
I97I 2nd. Ammonium
h a lf o f year sulphate Indonesia 33.50  CIF In bags 6.8 Australia 161
I 97I  2nd. Ammonium
h alf o f year sulphate Mexico 18 CIF in  bulk 10 United States 88
a /  Prices in  brackets are FOB or FAS o ffe r s .
Annex I . . .  (continued)
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Tear Produot Destination
Price in Thousands 




I 972 Urea Israel 63.50 CD? 52 South Korea 138
I972 March Urea India(purchase) 66.00 CIF(in bags) Kuwait Saudi Arabia 143
I972 July Urea India







25-27 FOB (delivery 
Nov./beo 1973)
NITREX AND JUASIA ( 122- 132)
I972 November Urea Israel 79.50 CIF 10 Japan 173
1972 November Urea Israel 77.50  OIF 10 Iraq 168
I972- I 973 Urea India
61 FOB Salina Cruz 
(delivery 1973)
Mexico (133)
I972- I 973 Urea India






India 92 FOB Vanoouver Canada (l44) (n*p)
I973 January
Ammonium
phosphate Pakistan IO7.80  FOB (in bags) Canada (168) (N*P)
I973 Ammonia United States 104 CIF Kuwait 127
1973 Ammonia South Africa 120 CIF Iran 146
1973 Ammonia Brazil 120 CIF Australia 146
1973 Urea India 111 CIF Japan 241
1973
Ammonium
sulphate India 45 CIF (in  bulk) Japan 219
I973 Urea Uruguay I I 8.50 CIF (in bulk) • • • 258
I973 December Urea South Vietnam 146 FOB (205 CIF) United States (317)





sulphate Egypt 72 CIF
Federal Republic 
of Germary 351
197^ January Urea China 200 FOB 100 Ita ly  (ANIC) (434)
1974 January
Ammonium
sulphate China 100 FOB 200 Ita ly  (ANIC) (488)
1974 January Urea Italy 125 (posted prloe) Italy (ANIC) 270
1974 January
Ammonium
sulphate Italy 73 (posted prloe) Ita ly  (ANIC) (356)
a /  Prices In brackets are FOB or FAS o ffe rs .
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Annex I . . .  (oonoluded) '
The most s ign ifican t ohange began in  May-July 1972»  as H a y  be seen from the follow ing price - r a n g e s  fo r  
urea b /  before the sharp r ise  in  prioes o f raw materials! a/
Period D ollars per ton
January-February 46 to 52
Maroh 48 to  52
A pril 50 to  54
May 50 to  54
June 54 to  57
July 55 to  60
August 60 to  62
September é l  to  é5
October 64 to  68
November 65 to  71
Deoember 66 to  72
January 68 to 73
b /  International prices published in  N ltrcqen Journal»  London.
a/ Spot prices in  1974 (May)t quotations at 350 dollars (C hile)» equivalent to  7&0 dollars per ton o f 
nitrogen.
/A n n e x  I I
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Annex II
NEW AMMONIA PUNTS IN THE REGION
The most outstanding reoent developments In the production of ammonia (nine plants or 
projects beoame operational) are given below;
A plant with a dally oapaoity of 1*000 tons of ammonia began operations in 
Coatzacoalcos. There are plans to build two additional units of equal capaolty 
(I976 and I978).
The extensions to the plant at Point Lisas (Graoe) inolude a new unit with a 
daily capacity of 1*200 tons of ammonia.
The Tablazo oanplex (Maracaibo) began operations; it is expected to be operating 
at full capacity on both production lines by the end of 1971!* with a daily 
capacity of 1*800 tons of ammonia and 2*b00 of urea. Plans are under vey for 
the construction of two more units with daily, capacities of 1*000 and 1*500 tons 
respectively.
PETROBAS (through PETROQ.UISA and later PETRGFER) has entered into a contract far 
the building of a second unit at Csmaeari (Salvador) with a daily capaolty of 
1*000 tens of ammonia and 800 tons of urea. On the basis of the negotiations 
under way with Bolivia it is expected that a new producing oentre with 
capacities of over 1*000 tons per day, using Bolivian natural gas, will be built 
by the end of the deoade.
Negotiations are in progress with Bolivia concerning the use of natural gas 
from Santa Cruz for a Joint project with a capacity of 1*500 tons of ammonia 
per day.
Interest has been renewed in the completion of e. project for the produotion of 
ammonia in Punta Arenas with a capaolty of 1*000 tons or more per day. In ary 
event, the nitrates plants are to be extended and Improved to raise their 
capacity to over one million tons per year (150*000 tons of nitrogen).
The new ammonia and urea plant at Talara should oome into operation in 1975 
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Annex III 
UREA; PRODUCTION CAPACITY
The oapaoity for the production of urea in the region is given In the following table, 











2/ Although exact figures cannot be given, these projects may provide an additional 
600 000 tons per year by I978-I98O.
b/ Approximately*
It appears fraa these figures that the region should be oapeble of produoing some 
2.3 million tons by 1974-1975, 2*7 million by 1977-1978, and 3*3 million by I973-I980. World 
oapaoity, for it3 part, should rise to 4-2*5 million tons of urea (20 million tons of nitrogen)*
Projects under . ,, „  „ _ . Projects begun orI971/I972 way or conpleted un<Jep stu4y , 
in I974





483 •*« «** a/
165
.17 1 030 ...
950 ' l 375 1 OOP b/
30 850 (11 650)
i
